Since both Na and Κ are surface active elements they will concentrate at the surface of the aluminum. Therefore, when fluoride salts are brought in contact with molten aluminum rapid exchange reactions take place. NaF and KF improve also the wettability favouring separation of oxide inclusions from the aluminum and metallic aluminum from the dross. In addition to the pickup problem, their disposal is subject to stricter environmental regulations than for pure chloride salts. Some specific compounds may decompose into chlorine, C0 2 or metal halide gases(AICl 3 ). The most notable gas-releasing compound is hexachloroethane(C 2 Cl 6 ) which generates Cl 2 and gaseous A1C1 3 . Many secondary aluminum alloy producers use a NaCl-KCI based cover flux and depend on Cl 2 or C 2 C1 6 for degassing /2-4/ and magnesium removal.
THERMODYNAMICS OF ALUMINUM -MOLTEN SALT REACTIONS
The elements to control in molten aluminum are lithium, sodium and calcium in small concentrations (< 20 ppm) and magnesium in large concentrations (0.2 to 10%). The standard Gibbs energy of formation of several species is given in Figure 1 161. With a few exceptions, the thermodynamic stability decreases from the fluorides down to the sulphides in the following order:
fluorides > chlorides > oxides > sulphides Metal chlorides with a AG 0 value more negative than that for A1C1 3 are more stable than A1C1 3 . This means that when Cl 2 is injected into aluminum containing various metallic elements, the chlorine will preferentially react with these metallic impurities. The same also applies to fluorides. Li, Na, K, Ca, Mg and Ba all form chlorides and fluorides more stable than aluminum and can therefore be removed by Cl 2 , F 2 , C 2 C1 6 or SF 6 injection. The reaction in the case of Mg is
The equilibrium constants for reactions such as Al + 3MeX = 3Me + AIX3, X = CI or F and Me = Li, Na, Κ
A1+1.5MeX 2 = 1.5Me + AlX 3 , X = CI or F and Me = Ca, Mg, Ba, Sr
are shown in Figure 2 . Equilibrium constants much greater than unity imply that the reaction proceed as written, while a value much less than one indicates that the reaction goes in reverse. Therefore, an alkali or alkali- These reactions are highly favourable and sodium and/or lithium are removed from the aluminum.
CONTROL OF MAGNESIUM DURING TREATMENT OF MOLTEN ALUMINUM
Many useful aluminum alloys contain large amounts of magnesium and during recycling there is often a need to demag the aluminum scrap. Based on the thermodynamic data given in Figure 3 , it is clear that magnesium cannot be removed based on exchange reactions with NaCl and KCl based fluxes alone. Either a reactive gas or another type of flux has to be used. In general there are three types of demagging processes; i) chlorination, ii) use of solid chlorine-containing fluxes (C 2 C1 6 ), and iii) the injection of A1F 3 or NaAlF 4 Π-10/. One serious problem when using chlorine gas to remove magnesium is that the demagging efficiency drops as the magnesium content in 
High Temperature Materials and Processes
the metal falls. This may lead to emissions of A1C1 3 and
HCl due to reactions with moisture in the air. In such cases, it has been found that a thin salt flux cover will trap the AICI3 gas before it is emitted into the atmosphere.
The removal of Mg from the aluminum scrap is further enhanced by adding NaF and/or KF to the chloride flux.
However, one disadvantage is that this leads to contamination of the aluminum with Na and/or Κ as given by the following exchange reaction: 
cancelling the effect of KF.
RECOVERY OF MOLTEN ALUMINUM FROM A COVER FLUX
With the use of salt fluxes we run the risk of loosing metallic aluminum droplets entrained in the cover flux. 
